The Implicit Relational Assessment Procedure (IRAP; Barnes-Holmes et al., 2006 ) is based on Relational Frame Theory (RFT; Hayes, Barnes-Holmes, & Roche, 2001 ), a modern functional-analytic approach to human language and cognition. For RFT, verbal histories are established by exemplar training and natural language interactions, through which individuals learn to relate stimuli and events never before related together, and can do so indirectly from specific histories of relating stimuli in similar ways. From a measurement perspective, RFT is interested in targeting these relational responses 'in flight' and exploring the types of verbal histories that give rise to specific verbal repertoires, such as those involved in human psychological suffering (Barnes-Holmes, Barnes-Holmes, Hussey, & Luciano, 2016; Finn, Barnes-Holmes, Hussey, & Graddy, 2016) . The IRAP was designed specifically for this purpose, and currently has over 50 published empirical articles supporting its utility (BarnesHolmes, Barnes-Holmes, Stewart, & Boles, 2010) . Indeed, the IRAP shares many methodological features with implicit measures such as the Implicit Association Test (IAT; e.g., Greenwald, Nosek, & Benaji, 2003) . For example, both are automated reaction-time based, group measures in which participants' pair stimuli on a computer screen, and the basic assumption is that participants respond more quickly to stimulus pairings that are consistent (e.g., flowers-pretty and insects-ugly) with their pre-experimental verbal histories than those that are inconsistent (e.g., flowers-ugly and insects-pretty) when they are asked to respond quickly on consistent and inconsistent blocks of trials. On the IRAP, the standardized difference scores between response latencies on consistent and inconsistent blocks of trials generate four DIRAP scores, one for each trial-type (e.g., pleasant-pleasant, pleasantunpleasant, unpleasant-unpleasant, and unpleasant-pleasant) . The IRAP has also demonstrated good reliability and predictive validity (Carpenter, Martinez, Vadhan, BarnesHolmes, & Nunes, 2013; Fischer, 2013; Vahey, Nicholson, & Barnes-Holmes, 2015) .
Using the IRAP to Study Clinical Phenomena
There is an increasing focus on the utility of the IRAP among researchers of clinically-relevant phenomena (see Vahey et al., 2015 , for a meta-analysis). One significant advantage of the IRAP over the IAT is its ability to provide greater precision in terms of understanding the observed patterns of relational responding. That is, while the IAT identifies associations between pairings, the IRAP also specifies the nature of these pairings. Consider the study by Nicholson and Barnes-Holmes (2012a) that presented two IRAPs, both of which assessed disgust toward pleasant pictures (e.g., neatly folded towels) or unpleasant pictures (e.g., a dirty toilet). Specifically, one IRAP assessed disgust propensity (i.e., the tendency to experience disgust), while the other assessed disgust sensitivity (i.e., how negatively a disgust experience is appraised). In simple terms, the disgust propensity IRAP measured emotional reactions, while the sensitivity IRAP measured behavioral reactions. Participants also undertook a series of behavioral approach tasks (BATs) and explicit measures. The results demonstrated that while responding on both IRAPs predicted obsessive compulsive tendencies on explicit measures of obsessive compulsive disorder (OCD), only the sensitivity IRAP predicted avoidance behaviors on the BAT. That is to say that the behavioral reaction to the event predicted actual behavior, while the emotional reaction to it did not. The IRAP's ability to separate these two constructs of the same overarching feature (disgust) highlighted the potential promise of the measure in clinical domains. Furthermore, the IRAP has recently been shown to predict treatment outcomes with cocaine dependence and correctly classify individuals with suicidal ideation from those without (Carpenter et al., 2013; Hussey, BarnesHolmes, & Booth, 2016) .
Hearing Voices Research
Hearing voices is highly prevalent (approx. 70%) in individuals with a diagnosis of schizophrenia (Sartorius et al., 1986) . On balance however, it is also prevalent in other psychiatric diagnoses, such as: borderline personality disorder (approx. 32%; e.g., Slotema et al., 2012) ; dissociative disorder (approx. 70-90%; e.g., Dorahy et al., 2009 ); post-traumatic stress disorder (PTSD; approx. 50%); bipolar disorder (approx. 7%; e.g., Blakemore, Smith, Steel, Johnstone, & Frith, 2000) and major depression. Critically, hearing voices is also common (approx. 10-15%) in individuals with no clinical diagnosis, social and/or occupational dysfunction or psychological distress (Beavan, Read, & Cartwright, 2011; Eaton, Romanoski, Anthony, & Nestadt, 1991; Rössler et al., 2007; Sommer et al., 2010; Tien, 1991) .
Despite a substantive body of research using implicit measures in other clinical domains, there appear to be only a handful of published IAT studies and only one IRAP study in the context of psychotic experiences (McEnteggart, Barnes-Holmes, & Adekuoroye, in press ). In this study, McEnteggart and colleagues used the IRAP to investigate whether fear of voices would decrease after a hearing voices simulation in a group of non-voice hearers, but interestingly it was found that fear increased. Consistent with the psychosis literature generally, all other studies of voice hearing have relied largely on explicit measures (for both clinical and research purposes, see Kim et al., 2010; Ratcliff, Farhall, & Shawyer, 2010) .
Explicit measures of voice hearing primarily focus on the phenomenological features of voices, appraisals, or reactions to voices. While these studies may seem limited because they relied entirely on explicit measures, it is important to recognize that this type of research has played a key role in understanding and assessing the central features of the voice hearing experience in both clinical and non-clinical populations. Investigations of voice hearing in non-clinical populations are also potentially important. First, it is likely to be the same process through which voices develop in both populations. Second, there may be differences in the ways in which these individuals respond to their voices (e.g., appraisals of voices, levels of perceived control, emotional reactions to voices, behavioral reactions to voices, see Johns et al., 2014 for a review). The latter is important because responding to voices reliably predicts voice-related distress.
An important difference that has emerged in the rapidly-growing research area on appraisals of voices contrasts how benevolence, malevolence and omnipotence differentially influence behavioral responses to voices. In fact, benevolent appraisals have been associated with voice engagement, omnipotent and fearful appraisals with distress, and malevolent appraisals with voice resistance, and each of these are independent of frequency, severity, and intensity of voices (Chadwick & Birchwood, 1994; Gauntlett-Gilbert & Kuipers, 2005; Jackson, Hayward, & Cooke, 2011; Mawson, Berry, Murray, & Hayward, 2011; O'Brien & Johns, 2013; Peters, Williams, Cooke, & Kuipers, 2012) . On a broader level, various studies have suggested that mental health labels such as psychosis (as an indication of 'abnormality') can facilitate negative appraisals of voices, especially when the experiences are perceived as rare or unusual (Corrigan, 2004; Mak, Poon, Pun, & Cheung, 2007) . Indeed, Corrigan (2004) proposed that self-evaluations must be considered when investigating appraisals of voices among voice hearers, in terms of stigma against the "self" hearing voices and against "others" who hear voices.
A Functional Approach
Although almost all schools of thought in psychology have offered comprehensive, eloquent and often overlapping accounts of psychotic experiences, including voice hearing, very little has emerged from the functional-analytic community. For us, this approach would potentially offer an understanding of why and how voice hearing occurs (i.e., what are the key variables and processes involved) and is maintained (i.e., the psychological functions served by these behaviors). In order to make the first step towards a functional-analytic conceptual analysis of voice hearing, we must begin empirically. So, in response to this gap in the literature, the current set of pilot studies sought to determine the utility of the IRAP, as a complement to traditional explicit measures. We opted to focus specifically on the IRAP because of the level of concept precision it had demonstrated previously in the context of clinical domains. Although the IRAP is a group measure, which is not typically employed in traditional single subject functional analysis, it appears that although individual patterns of behavior are unique, they do not vary widely from each other at the group level.
Numerous studies have examined the predictive utility of the IRAP (Carpenter et al., 2013) and various other features (e.g., test-retest reliability, see Fischer, 2013; Vahey et al., 2015) . The findings from these and the 50+ published IRAP studies lead us to conclude that the IRAP is a sound and precise measure of relational responding -that is what the measure does. Specifically, it presents relations on-screen (usually coordination versus distinction) and assesses the speed, and ways in which, participants engage in the target relational responses.
While numerous studies have increasingly used the IRAP to explore clinical phenomena, it remains the case that even here, the measure simply assesses the accuracy and speed at which participants derive the relations presented on-screen. Of course, those studies become more domain-relevant because they specifically seek to determine whether these relational responses predict scores on standardized explicit measures pertinent to the target domain.
However, such studies are often preceded by preliminary experimental work to identify which relational responses seem most pertinent in a given domain. The IRAP work on OCD is a prime example. The current work is of the preliminary variety in this regard. We examined the literature carefully and tried to determine which relational responses appear to underpin the types of phenomena referred to in the literature. We then targeted those relations in various IRAPs and presented them to samples who might differ in this regard. Ultimately, our aim is to build a research program that will highlight the potentially different functions of voice hearing relations among these groups.
The current set of studies did not assess responding to voices directly, as traditionally defined. From an RFT perspective, the studies assessed the types of relations within which voices participated. In Study 1, for instance, the IRAP presented participants with opportunities to coordinate or distinguish 'hearing voices' with normality and abnormality (e.g., Hearing voices is-Normal-True indicates a coordination relation between voice hearing and normality). In Study 2, the IRAP presented opportunities to coordinate or distinguish 
Participants
The current study involved two groups of participants recruited from a general pool of undergraduate students at the National University of Ireland Maynooth. One group was categorized as non-clinical voice hearers and the other group comprised a non-voice hearing control group. Seven non-clinical voice hearers were identified as such using Item No. 33 of the Community Assessment of Psychic Experiences (CAPE). Thirty-six non-voice hearing individuals were identified. In total, the study involved 43 participants, with an age range of 18 to 38 years and a mean of 22.16 years.
Materials
Explicit measures. Two broad categories of explicit measures were administered.
The first series of measures assessed voice hearing (the Auditory Hallucinations Rating Scales, the Beliefs about Voices Questionnaire-Revised, the Voices Acceptance and Action Questionnaire) and delusional ideation (the CAPE). These measures are widely used in the assessment of voice hearing (see Ratcliff, Farhall, & Shawyer, 2010) , and the aim of their inclusion was to examine the predictive validity of the IRAP data in this domain, and not in the diagnosis of a psychotic disorder. In particular, the CAPE is used extensively to assess the presence of hearing voices and it was used for this purpose here.
Community Assessment of Psychic Experience (CAPE).
The CAPE is a 42-item measure of delusional ideation (or psychotic experiences) in the general population (Stefanis et al., 2002) . The measure assesses three dimensions of psychotic symptoms: positive (e.g., hallucinations or delusions), negative (e.g., social withdrawal), and depressive. All items are rated in terms of frequency on a 4-point scale from 0 (never) to 1 (nearly always) and similarly rated in terms of level of distress from 0 (not distressed) to 3 (very distressed).
These two sets of ratings on each dimension yield six independent weighted scores (i.e., two scores for each dimension) that indicate high or low frequency or distress on each dimension (with a maximum score of 6.0 on each). This scale has demonstrated adequate reliability with an alpha coefficient of 0.63 for the positive dimension, 0.64 for the negative dimension and 0.62 for the depressive dimension (Konings, Bak, Hanssen, Van Os, & Krabbendam, 2006) .
Auditory Hallucinations Ratings Scale (AHRS).
The AHRS is a subscale of the Psychotic Symptom Rating Scales (PSYRATS) and excludes an additional subscale that measures delusions (Haddock, McCarron, Tarrier, & Farragher, 1999) . The AHRS is an 11-item scale that assesses the severity of 11 target dimensions of voice hearing (e.g., degree of negative content -minority of voice content is unpleasant or negative). All items are rated on a 5-point scale from 0 (e.g., voices not present) to 4 (e.g., voices present most of the time).
The AHRS yields an overall score with a maximum of 44 indicating high degrees of voice hearing and a minimum of 0 indicating low degrees of voice hearing. This scale has demonstrated excellent inter-rater reliability (ICC = 0.99 -1.00) and test-retest reliability (ICC = 0.70; Drake, Haddock, Tarrier, Bentall, & Lewis, 2007; Haddock et al., 1999) .
Beliefs About Voices Questionnaire-Revised (BAVQ-R). The BAVQ-R is a 35-item
scale that targets beliefs, feelings and behaviors about voice hearing (Chadwick, Lees, & Birchwood, 2000) . The measure comprises seven subscales: malevolence; benevolence; omnipotence; emotional resistance; behavioral resistance; emotional engagement; and behavioral engagement. All items are rated on a 4-point scale from 0 (disagree) to 3 (strongly agree). Subscales are scored independently and indicate high or low levels of each dimension.
The BAVQ-R yields a minimum score of 0 for all subscales, and a maximum score of: 18 for malevolence, benevolence and omnipotence; 12 for emotional resistance, emotional engagement and behavioral engagement; and 15 for behavioral resistance. The BAVQ-R subscales have demonstrated adequate internal consistency with an alpha coefficient of = 0.74 to 0.88 (Chadwick et al.) .
Voices Acceptance and Action Questionnaire (VAAS).
The VAAS is a 31-item scale that measures acceptance of voices (Shawyer et al., 2007) . The scale comprises two broad sections that measure emotional acceptance and behavioral acceptance. All items are rated on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). The VAAS yields an overall score with a maximum of 155 indicating high voice acceptance and a minimum of 0 indicating low acceptance. This scale has demonstrated excellent internal consistency with an alpha coefficient of 0.90 (Shawyer et al.) .
The Acceptance and Action Questionnaire II (AAQ-II) more broadly assessed general psychological well-being and was included to control for subclinical levels of distress in the control participants and to ensure that the sample of voice hearers did not contain a mix of those who were or were not clinically distressed.
Acceptance and Action Questionnaire II (AAQ-II).
The AAQ-II is a 10-item measure of psychological inflexibility around negative private events (Bond et al., 2011) . All items are rated on a 7-point scale from 1 (never true) to 7 (always true). The AAQ yields an overall score with a maximum of 70 indicating high psychological inflexibility and a minimum of 10 indicating low psychological inflexibility. This scale has demonstrated adequate internal consistency with an alpha coefficient of 0.78 to 0.88 across several samples (Bond et al.) .
The IRAP. The IRAP was administered on a standard desktop computer. This was used to present the instructions and stimuli, and to record responses. The current study involved one IRAP that assessed relational responses to hearing voices and normality/abnormality, hereafter referred to as the Normality IRAP. The IRAP contrasted hearing voices with seeing things, using the labels HEARING VOICES IS and SEEING THINGS IS. Each trial-type presented one of these two types of category labels. These were accompanied by one of three positive (e.g., NORMAL) or three negative target stimuli (e.g., ABNORMAL). The screen also presented two response options, TRUE and FALSE. Before each block of trials, the screen presented one of two rules for responding (i.e., PLEASE
ANSWER AS IF HEARING VOICES IS ABNORMAL AND SEEING THINGS IS NORMAL or PLEASE ANSWER AS IF HEARING VOICES IS NORMAL AND SEEING THINGS IS ABNORMAL)
. A full list of label stimuli, target stimuli, and response options for the IRAP is provided in Table 1 .
INSERT TABLE 1 HERE Procedure
The current study comprised two stages, one involving the explicit measures and the second involving the IRAP. All participants were instructed that experience of hearing voices was the focus of the study. However, in order to ensure that the study was accurately measuring appraisals to voice hearing as "auditory verbal hallucinations" and no other phenomena, all participants were provided with a written explanation of voice hearing, and instructed that this was the focus of the study. Explicit Measures. Participants were then identified as either non-clinical voice hearers or non-voice hearing controls using the current screening measures. Specifically, if participants indicated on the CAPE that they did not hear voices, they were allocated to the non-voice hearing control group. These individuals were not thereafter presented with the other two measures of voice hearing because these are constructed in such a way that they assume respondents hear voices and make little sense to individuals who do not. In contrast, if participants indicated on the CAPE that they did hear voices, they were allocated to the voice hearing group and then presented with the other three measures of voice hearing.
All participants were presented with the AAQ-II. We then used scores on the AAQ-II to ensure that those who had identified themselves on the CAPE as voice hearers did not indicate clinical distress on the AAQ-II. Based on the AAQ scores, we then categorized all voice hearers as non-clinical and aimed to exclude voice hearers who showed clinical distress on the AAQ from further participation.
IRAP. The verbal and automated instructions provided to participants for completing
each IRAP were consistent with those in the most recently published IRAP research (e.g., Nicholson & Barnes-Holmes, 2012b ). In short, there were three key features of the task: the criterion for high levels of accurate responding (i.e., 80%), the criterion for responding very quickly (i.e., <2,000 ms.), and the fact that the 'correct' and 'incorrect' patterns of responding (depending upon the rule provided) alternated across blocks of trials. Similarly, the presentation features of the IRAP were identical to most recently published work in terms of: a maximum of four pairs of practice blocks (depending upon performance); three pairs of test blocks; 24 trials in every block; four trial-types; and two specified rules for responding. For all participants, blocks alternated between two patterns of responding according to the specified rules (e.g., responding as if voices are normal vs. responding as if voices are abnormal, see Figure 1 ). Blocks were counterbalanced across participants in terms of which rule was presented first (e.g., Rule A in the first block, Rule B in the second block, Rule A in the third block and so on). For illustrative purposes, see Figure 1 for a schematic representation of the screen presentation of the Normality IRAP. Fig 1. Schematic representation of the four trial-types presented in the Normality IRAP. The arrows and text boxes did not appear on the participant's screen, they indicate the correct responses for Rule A and Rule B blocks of trials. The labels used for the four trial-types are as follows: Voices-Abnormal (top-left), Voices-Normal (top-right), Visions-Abnormal (bottomleft) and Visions-Normal (bottom-right).
INSERT FIGURE 1 HERE
Once participants finished the IRAP, they completed the five explicit measures in a pre-determined sequence (AHRS, BAVQ-R, VAAS, CAPE, and AAQ).
Results

Explicit Measures Data
The means and standard deviations were calculated from each participant's responses on each of the explicit measures and data are summarized in Table 2 .
INSERT TABLE 2 HERE IRAP Data
Scoring of the IRAP was always conducted using the standardized algorithm for transforming the difference in latencies between consistent and inconsistent blocks of trials into DIRAP scores (see Nicholson et al., 2013) . All data from any participant that fell below 80% accuracy and above 2000ms latency on any of the six test blocks were omitted from the dataset (N=7). The final dataset comprised 36 participants: 29 non-voice hearers (15=male, 12=female); and seven non-clinical voice hearers (4=male, 3=female).
Analyses included between group analyses, delusional ideation analyses, and correlational analyses. Delusional ideation analyses categorized the non-voice hearing participants according to their positive psychotic symptom scores on the CAPE, and aimed to investigate whether higher levels of delusional ideation on this subscale may be associated with IRAP effects that are comparable to those of the voice hearers.
Between groups analyses (non-clinical voice hearers and non-voice hearers).
The mean DIRAP scores for the IRAP are presented in Figure 1 . On the Voices-Normal trial-type, both groups showed voices-normal effects (i.e., participants responded faster on VoicesNormal-True). A similar pattern emerged on the Voices-Abnormal trial-type. However, on both trial-types, non-clinical voice hearers had greater effects. In order to investigate the effects of group on trial-type, analyses of variance found a main effect for trial-type (df=1, Delusional ideation analyses. For these analyses, data from the non-voice hearers was split into two groups using a median split on the positive dimension subscale, thus creating high versus low non-voice hearing comparison groups. These were then also compared with the voice hearers, all of whom scored high on the CAPE (M=2.45, SD=0.48).
These were then also compared with the voice hearers, all of whom scored high on the CAPE. The mean DIRAP scores for voice hearers (N=7) and high (N=16, M=2.391, SD=0.53) and low (N=13, M=1.52, SD=0.21) positive dimension scores (non-voice hearers) on the IRAP are presented in Figure 3 .
For Voices-Normal, the voice hearers showed the greatest voices-normal effects, followed by the high CAPE group and then the low CAPE group. For Voices-Abnormal, the voice hearers again showed voices-normal effects (i.e., participants responded faster to Voices-Abnormal-False), followed by the high CAPE group. The low CAPE group showed marginal voices-abnormal effects (i.e., participants responded faster to Voices-AbnormalTrue). Analyses of variance showed a significant main effect for trial-type (F=10.774, p<0.01, µ 2 =0.907). Again, one-sample t-tests indicated that for all three groups, significant DIRAP effects were found for t=2.829, p<0.01; high: df=15, t=2.688, p<0.01; voice hearers: df=6, t=3.639, p<0.01 ). That is, the greater voices-abnormal effects on Voices-Abnormal, the greater: benevolence appraisals, emotional engagement with voices, positive, negative and depressive delusional experiences.
INSERT FIGURE 3 HERE
Study 2: Assessing the Fear of Hearing Voices
Method Setting
All aspects of the experimental setting were identical to Study 1.
Participants
The current study involved two groups of participants from a general sample of undergraduate students. One group was categorized as non-clinical voice hearers and the other group comprised a non-voice hearing control group. Seventeen non-clinical voice hearers and 25 non-voice hearing individuals were identified as such using current screening methods from a general sample of undergraduate students. The age range of participants was 18 to 37 years, with a mean age of 22.18 years.
Materials
Explicit measures. All explicit measures were identical to Study 1.
The IRAP. The current study involved one IRAP that assessed relational responses to hearing voices and fear/acceptability (referred to as the Fear IRAP).
The IRAP contrasted hearing voices with seeing things, using the labels HEARING VOICES IS and SEEING THINGS IS. Each trial-type presented one of these two types of category labels. These were accompanied by one of three positive (e.g., FINE) or three negative target stimuli (e.g., SCARY). The screen also presented two response options, TRUE and FALSE. Before each block of trials, the screen presented one of two rules for responding (i.e., PLEASE ANSWER AS IF HEARING VOICES IS SCARY AND SEEING
THINGS IS OKAY or PLEASE ANSWER AS IF HEARING VOICES IS OKAY AND SEEING THINGS IS SCARY)
. A full list of label stimuli, target stimuli, and response options for the IRAP is provided in Table 3 .
INSERT TABLE 3 HERE Procedure
All aspects of the experimental procedure were identical to Study 1. For illustrative purposes, see Figure 4 for a schematic representation of the screen presentation of the IRAP. 
INSERT FIGURE 4 HERE
Results
Explicit Measures Data
The means and standard deviations were calculated from each participant's responses on each of the explicit measures and data are summarized in Table 4 .
INSERT TABLE 4 HERE
IRAP Data
Scoring of the IRAP was identical to Study 1. Data from any participant that fell below 80% accuracy and above 2000ms latency on any of the six test blocks was omitted from the dataset (N=15). The final dataset comprised 34 participants: 17 non-voice hearers (10 male and 7 female) and 17 non-clinical voice hearers (9 male and 8 female).
Between groups analyses. The mean DIRAP scores for the three groups on the IRAP are presented in Figure 5 (visions trial-types are again excluded 
Correlations
A correlation matrix also investigated potential relationships between the IRAP effects and the explicit measures among the voice hearers, but no significant correlations were found (all p's>0.05).
Study 3: Appraisals of Self and Others Hearing Voices
Method Setting
All aspects of the setting in Study 3 were identical to the two previous studies.
Participants
From a general sample of undergraduate students, the current study involved two groups of participants. One group was categorized as non-clinical voice hearers and the other group comprised a non-voice hearing control group. Twenty-four non-clinical voice hearers and 43 non-voice hearing individuals were identified using current screening methods. In total, the study involved 67 participants, with an age range of 19 to 38 years and a mean of 23.8 years.
Materials
Explicit measures. All explicit measures were identical to the previous two studies.
The IRAP. The current study involved two IRAPs, one that assessed relational responses regarding the self hearing voices (referred to as the Self IRAP) and other people hearing voices (referred to as the Others IRAP) in the context of fear/acceptability. 
VOICES IS OKAY AND SEEING THINGS IS SCARY or PLEASE ANSWER AS IF HEARING VOICES IS SCARY AND SEEING THINGS IS OKAY). A full list of label
stimuli, target stimuli, and response options for the IRAP is provided in Table 5 .
INSERT TABLE 5 HERE Procedure
The current study comprised two IRAPs: The Self IRAP; and The Others IRAP. For all participants, there were two stages, one involving the IRAP and the second involving the explicit measures. It is important to emphasize, therefore, that each participant only completed one IRAP, the Self IRAP or the Others IRAP, hence approximately one half of each group of participants completed each IRAP (i.e., half of the non-voice hearing control group completed the Self IRAP, while the other half completed the Others IRAP, and similarly half of the non-clinical voice hearing group completed the Self IRAP, while the other half completed the Others IRAP). Participants were randomly assigned to either IRAP.
For illustrative purposes, see Figure 7 for a schematic representation of the screen presentation of the IRAPs. All other aspects of the experimental procedure were identical to the previous two studies.
INSERT FIGURE 7 HERE
Results
Explicit Measures Data
The means and standard deviations were calculated from each participant's responses on each of the explicit measures and data are summarized in Table 6 .
INSERT TABLE 6 HERE
IRAP Data
Scoring of the IRAP was identical to the previous two studies. All data from any participant that fell below 80% accuracy and above 2000ms latency on any of the six test blocks were omitted from the dataset (N=19). The final dataset comprised 48 participants (22=male, 26=female): 23 non-voice hearers (13 in Self IRAP and 10 in Others IRAP); and 25 non-clinical voice hearers (14 in the Self IRAP and 11 in the Others IRAP).
Between groups analyses. The mean DIRAP scores for the IRAP are presented in Figure 8 (visions trial-types are again excluded). On the Self IRAP, on Voices-Okay, both groups showed a similar pro-voices effect. On Voices-Scary, both groups showed anti-voices effects, although the voice hearers' effect was negligible. On the Others IRAP, on VoicesOkay, both groups showed pro-voices effects, whereas on Voices-Scary, both groups showed Figure 9 . On the Self IRAP, for Voices-Okay, all three groups showed pro-voices effects, with the high CAPE group showing the largest. For
Voices-Scary, the high and low CAPE groups showed anti-voices effects, whereas the voice hearers showed null effects. On the Others IRAP, for Voices-Okay, all three groups showed comparable pro-voices effects. For Voices-Scary, the high CAPE group and the voice hearers showed anti-voices effects, whereas the low CAPE group showed null effects. Analyses of variance produced a main effect for trial-type (F=35.215, p<0.0001, µ 2 =1.0) and an interaction effect for trial-type and CAPE group (F=3.891, p<0.05, µ 2 =0.669). Trial-type analyses only found significant differences between the voice hearers and the high CAPE group on the Self IRAP (df=16, t=2.241, p<0.05). Significant DIRAP effects were only found on the Self IRAP for the high CAPE group on p<0.05) and p<0.05 ).
INSERT FIGURE 9 HERE
Fig 9.
Mean DIRAP scores on the Self and Others IRAPs for voice hearers and high and low CAPE groups on both IRAPs. Again, positive DIRAP scores indicate pro-voices effects and negative DIRAP scores indicate anti-voices effects. Significant DIRAP effects are denoted by *.
Correlations
A correlation matrix also investigated potential relationships between the IRAP effects and the explicit measures among the voice hearers in each IRAP. On the Self IRAP, a significant positive correlation was found between Voices-Okay and Depressive Frequency (CAPE: r=0.622, p<0.05) . That is, the greater the depressive frequency the greater acceptability toward voices. In the Others IRAP, a significant negative correlation was found between Voices-Scary and VAAS (r=-0.627, p<0.05), that is, the more the anti-voices effect, the more acceptance of voices.
Discussion
The Current Findings
The current set of preliminary studies were designed to take the first step towards a functional investigation of voice hearing in non-clinical populations. Study 1 used the Normality IRAP to assess relational responses to hearing voices and normality/abnormality.
Both non-clinical voice hearers and controls coordinated voice hearing with normality, and this effect was stronger for the voice hearers. This finding appears to contradict existing evidence that some voice hearers categorize voice hearing as abnormal. However, it is important to emphasize that the current sample contained only non-voice hearers and nonclinical voice hearers and no clinical voice hearers (Corrigan, 2004; Mak et al., 2007) .
Interestingly, participants who were high on delusional ideation had the strongest effects for normality, while those who were low were the weakest, and even showed marginal anti-normality. Indeed, this normality effect predicted behavioral engagement with voices and voice acceptance, while the abnormality effect predicted, benevolent voice appraisals, emotional engagement with voices, and other delusional experiences. These findings are
largely consistent with what the literature has recorded with clinical voice hearers (e.g., Chadwick & Birchwood, 1994) . It may seem counterintuitive that coordinating voices with abnormality predicted voice benevolence, but even voice hearers who gain guidance and support from voices recognize that these are unusual experiences. Indeed, the aim of the IRAP is to highlight how various relations containing voice hearing can coexist.
Study 2 used the Fear IRAP to assess relational responses to hearing voices and fear/acceptability. Both non-clinical voice hearers and controls coordinated hearing voices with both acceptability and fear. Similar to Study 1, participants who were high on delusional ideation had the greatest acceptability effects. Study 3 used the Self and Others IRAPs to assess relational responses to the self and others hearing voices and fear/acceptability.
Overall, hearing voices was coordinated with acceptability by both groups on both IRAPs, although control participants were more acceptable on the Self IRAP. Interestingly, control participants were also more fearful on the Self IRAP, while the voice hearers were more fearful on the Others IRAP. In simple terms, voices are more frightening and harder to accept when I have no experience of hearing voices, however, they are more frightening and harder to accept in other people when I have experience of hearing voices. This latter may highlight how voice hearers' stigmatize other voice hearers, despite accepting their own experiences.
This finding again shows the independence of these relations as they pertain to the self and others.
Despite the consistency of the IRAP effects across the three studies (i.e., both positive and negative effects were observed), the delusional ideation analyses in Study 3 generated divergent effects. Voice hearers who reported themselves as high on delusional ideation were most accepting of voices overall and most fearful in the context of self, but voice hearers were the most fearful in the context of others. Correlations revealed that, for the voice hearers, acceptability of voices on the Self IRAP predicted high depressive CAPE symptoms.
This may appear contrary to previous evidence that there is an inverse relationship between benevolent appraisals and depression (van der Gaag, Hageman, & Birchwood, 2003 Overall, some of the findings were consistent with the literature on psychosis (Chadwick & Birchwood, 1994; Corrigan, 2004; Mak et al., 2007; van der Gaag et al., 2003 ).
Yet, these findings also make a noteworthy contribution to the field. For example, we found that non-clinical voice hearers were more positive about voices than one would typically expect, and these mixed beliefs can interact with level of distress (see also Miller, O'Connor, & DiPasquale, 1993; Morrison, Nothard, Bowe, & Wells, 2004) .
IRAP Effects
At this stage, we feel it is important to highlight some statistical and interpretive issues that surround IRAP effects, which at a glance may appear to limit our findings and especially our interpretations. As functional-analytic psychologists interested in the key psychological processes in specific patterns of verbal behavior, especially those that contribute to human suffering, it is important to have a reliable means of measuring these processes. Indeed, IRAP research pivots around IRAP effects, although the precise nature and size of these vary considerably across studies (see Hussey, Thompson, McEnteggart, BarnesHolmes, & Barnes-Holmes, 2015) . In short, IRAP effects are recorded as any effect that differs from a zero DIRAP score. While at a more stringent technical level, one could argue that a DIRAP score should differ significantly from zero, many IRAP studies (especially clinical ones) cannot hold strictly to this criterion, primarily because of relatively small Ns. As a result, IRAP researchers often reflect upon the meaning of non-significant IRAP effects, and this is the position in which we found ourselves in the current explorations.
Although some of the effects outlined here were not statistically significant from zero, they nonetheless can be functionally meaningful. Consider, for example, effects recorded on a We would argue that even those small distinctions may specify different functional patterns of responding.
Implications for the Literature
The IRAP. An aim of the current pilot research was to investigate the potential utility of the IRAP in studying features of psychotic experiences, specifically hearing voices. We wanted to take the first steps to understanding this phenomenon by taking a very broad approach, so that we can start to look at more complex aspects of the voice hearing experience. The results have demonstrated that the IRAP can potentially deliver a high level of precision that can add to data obtained from traditional explicit measures. For example, IRAP effects predicted several aspects of self-reported voice-related behavior. It is through this precision that we can begin to look at the functional processes (i.e., the key relations) at play in the voice hearing experience.
Voice hearing. The current research also sought to investigate responding to voices as a complement to explicit measures, with a view to obtaining a broader understanding of the onset, maintenance, and the experiential nature of hearing voices in clinical and distressed populations. Specifically, this has begun to help us to investigate very particular features of voice hearing, such as the perceived normality/abnormality, fear/positivity, and acceptability of self and others hearing voices, and their relationship with distress. This shows promise for the level of psychological precision needed to ask complex questions about these experiences, and the IRAP has allowed us to take the first steps towards a more functional understanding of the phenomenon of hearing voices. Moreover, based on these preliminary findings in Study 3 that the non-clinical voice hearers were positive and accepting of their voices and low in clinical distress, the data also speak directly about the types of support or interventions that promote acceptance to reduce distress, and which would be of most benefit to clinical voice hearers.
Functional analysis.
As functional contextualists, we naturally began this research with a functional-analytic aim, which not only informs the basic science, but also clinical applications. So, beginning to try to answer functional-analytic questions about voice hearing, as outlined in this pilot set of studies, will hopefully allow us to identify the key processes involved in this behavior, as our overarching aim. Thus, through this research, we have begun to move towards a more functional-analytic understanding of voice hearing, albeit in a very small way, but crucially in a way that will help guide future studies in this domain. This is done with the hope that these will allow us to better understand these experiences, and perhaps ultimately change them, in the service of the individual.
Limitations
There are a number of limitations of these studies which should be reflected upon when planning future research. First, the time-point at which participants were hearing voices (i.e., past/present) was not controlled and may have influenced the analyses. Second, the current sample comprised a high proportion of psychology undergraduates exposed to some level of psychological training, which may account for some of the normality effects. It would be interesting, therefore, to replicate this study in a sample with no training in psychology. Third, the use of negatively worded target stimuli (i.e., could not cope, could not accept it) may be difficult for participants to interpret when undertaking the IRAP. Future research should try to circumvent this issue by avoiding the use of 'not' in target phrases. Fourth, the use of inferential statistics and correlational analyses in low N analyses does not allow researchers to observe the differences or effects that may exist. Future research should try to include larger N's for the analyses in order to better examine the likely nuanced relationships among level of delusional ideation, distress, and IRAP effects. Fifth, the current study was carried out on a non-clinical (i.e., non-distressed) sample. This limits the generalizability of the IRAP toward distressed voice hearers and clinical samples in this domain. Therefore, future research should be carried non-clinical participants who score higher on distress permitting a functional analysis of the relationship between voice hearing and distress. Sixth, the use of rules within the IRAP studies has more recently been demonstrated to yield less reliable effects, therefore future studies should exclude rules from the parameters of the procedure and implement a shaping procedure when instructing participants (see Finn et al., 2016) .
Future Directions. Given the current preliminary findings, our hope is to explore more complex aspects of the voice hearing experience that pertains to suffering, rather than merely its presence. This research could compare voices in distressed with non-distressed individuals, with a view to obtaining a greater understanding of the problematic relations involved in voicerelated distress. Furthermore, it would be interesting to examine if a therapeutic intervention (such as Acceptance and Commitment Therapy for psychosis, see Bach & Hayes, 2002) could change these IRAP effects. Specifically, we would argue that existing interventions could be enhanced by identifying the problematic relations involved in voice hearing through functional analyses using the IRAP, and addressing these relations in interventions. We would also like to investigate whether the IRAP can predict the presence of voice hearing, voice-related distress, and clinical outcomes. These types of studies would provide a strong springboard from which an empirically-based functional-analytic account of voice hearing and psychosis could be built.
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